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Cloning|] expression and sequence analysis of carboxylesterase gene from 


Spodoptera ехісиа|| Hübner| | Lepidoptera|  Noctuidae[ | 

ZHANG Ха ?П СОО Мег" [] LI Guo-Xun?[] SONG Shui-Shaif] 1. College of Life Sciences[] Agricultural 
University of Hebei/Biological Control Centre of Plant Pathogens and Plant Pests of Hebei Province[] Baoding[] 
Hebei 071001[] China[] 2. Biological Institute of Hebei[] Shijiazhuang 050051[] China[]3. Qingdao Agricultural 
University[] Qingdao[] Shandong 266109[] China[] 

Abstrací] Carboxylesterases are associated with insecticide-resistance and play an important role in the 
detoxification of many agrochemicals. Using the polyclonal antiserum against Trichoplusia та] Hübner[] 
invertebrate intestinal mucin] ПМОО а carboxylesterase gene ЅеС1 was screened from the cDNA expression 
library of Spodoptera exigua] Hübner[] midgut. The full-length of SeC1 is 1 812 ЫП GenBank accession по. 
EF580101[T] and the open reading frame encodes 535 amino acids. The SeCl possesses a catalytic triad[] 
consisting of a бе] a His and а Glu residue[] Ser186[] His443 and Glu319[T[] which is characterized by 
carboxylic esterd] ЕСО 3.1.1.-[]. The SeC1 gene has been recombined into рОЕЗ0 vector. The spot-blot 
analysis demonstrated that ЅеС1 protein was expressed at a low level after being induced by ІРТС. The activity 
for бесі was 1.3 nmol/100 uL enzyme buffer with the о-ХА as substrate. 

Key words|[] Spodoptera exigua|] cDNA expression library[] carboxylesterase[] expression[] spot-blot analysis 
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1 GTGACCGTTGCGGACGTTGTGACCGAGTGCACAGTACTGAATTCATGATGGTACAAGTGAAAGTCAGTGAGGGACTGCTGGAGGGAGAGC 
1 M V Q V K V S E G L L Bu G E 
91 GAGTGGACAACCCGTACGGAGGGTCCTACTTCAGCTTCAAGGGAATACCGTACGCGCAGCCACCTGTAGGAGATCTACGGTTCAAGGCAC 
15 R V DO N P YGOGSYFSF G LP YO KQ P Р e > l R° F K. A 
18 CAGTACCTCCAAAGTCGTGGAATGGAGTTCGTTCTGCCAAGGAATTCGGACCAAAATCATATCAGAACGACATCTTTATGAATGTCGGAA 
45 P Y PP KS W.N u VERSA КЕРСРЕЗТООМУРТІТГІЕУЯ-Х-Ұ 6 
27 GAGTTGGCGAAGAAGATTGTTTGTACCTGAACGTGTACACGCCATCAACAAAACCGGACAAGCCTTTACCAGTCATGTTCTGGATACATG 
75 RV O ЕТО ШҮ МУТ POS T.K РО СЕЛ РУМЕ, П 
36 GAGGAGGTTTCTICAGCGGCAGTGGTAACGATGATCTTTATGGGCCAGAGTTACTTGTCAGACACGATGTCGTCCTTGTCACCTTCAACT 
105 бес БОВ S: G- S 6C X D D ҮЗЕР JP L L Y RH D Vv b WT F-N 
45 ATAGAGTAGATGTGCTCGGCTTTCTTTGTTTAGACACAGAGGATGTTCCTGGCAACGCAGGTATGAAAGACCAGGTACAAGCTCTCAGAT 
135 ХВО POL. ОРТ DV PG N AG MKDQVYGQALIR 
54 GGGTGAACAAAAACATTGCTAACTTCGGTGGTGACCCGAAAAATATAACCATATTTGGTGAAAGTGCTGGAGGAGCTAGTGTCAGTTATC 
165 WV NK N T AN F G G DP KO NITIFGESAGGASYVSSY 
63 ACTTAATATCTCCAATGTCAAAGGGCTTATTTAAGAGGGCCATTGCTCAGAGTGGAGCATCTACTTGCCCCTGGGCCCAAGCTGTTGAGC 
195 HL S Р М 5 КС! Е К К ТА 05 б А 5 B P А О А Ү Е 
72 CTCGCTGAAAGAGCTTTAGCATTAGCCAGAGCCTGGGATTTTATCAGAGATGATAAAGATTTGTATGATTTTTTCAAAAAACAGCCGATGG 
225 PR E R AL AL AR AW DF T R. DOD K D Do Y DO FO K K Q P' M 
81 AATCAATAGTTGGAGTTCCCGTAACGGTAGCAATGTTTGAAGCTTTCAAGGGTGGAATAGACGTAAATTTCACTGTAGTCAACGAAAAGA 
255 ES IVGVP VTVAMFEAFKGGIDVNFITVVVSNEK 
90 AATTTGGAGACAATGAGAGATTCTTTTATGGAGACATGGTTGATGCAGTGTCAAATGGTGTTCATGAAGGAGTAGAAATAATGACOGGGA 
285 K G D N ER F FE Y GD M D. A£ y & N G N H E 6 V E T M ТОС 
99 SCACTACAGAAGAAGGTCTCATTGCTATGGGAGACCTTGAAGCCACTAAGAAGGTTTTGGAAATGGCAAAAACGTTCCCAGAAATGTTTG 
315 АТТЕЕЖКСКЕТКЖЕРІЕРКАТЖХКҮ j POCO M А O KO Y Pe Р E. M Е 
1081 TCAATAAATCGGAAGCATTCTATTTGCCCTTGAAGGAGCAGCTTAAGATAGGGAAAGAAATCAGGAATTTTTATTTCAATGACCAGGTGA 
345 VON OK S E A E Y L. P L КЕ L K.I G. K E I1 R N F Y FN D Q N 
1171 ACATCCCAGATGATTGGGATAAGTTGATGAATTTCTTTTCGATGCAGATGTTCATACACTCGTCAATGAAATGGGTAAAATACTGTGCAC 
375 NIPDDVWDEKLHMNFFSMQMFIHSSMKWVEKYREAM 
1261 AAGCGAAGAAGCACAAACTATACTTGTATAAATTTTCTTIGTAAATCAGAGAGGAACGTTATTGCTGTCTTGAGAGGTCAGGCAGAAATGT 
405 QA KK HK LYLYKFSBKSERNVIAVLRGOQAHEM 
1351 TGGGAAACCGACAAGTTACTTGTCATGCTGATGAACTAACGTATCTTTTTAACCCTAAACTGATGCCAAAGGTGGACACTGCTTCTTCGA 
435 LGNRQVTEITLADEL TETN РОК Lb. M PK Y D T5 S 
144 CGTTTGAAATGATGGAAAGATTGTTGAAACTTTGGACAAACTTCGCTAAATATGGAAACCCAACTCCAGACGATTCCCTGGGCGCTAAGT 
465 T ПРИ И ВРБЕ k K L W. ION FEA KY G NO РЬ TP DoD SOL o6 A K 
153 GGOCACCGTATACTCTAGAAAACCAAGAATATCTGGACATTGGAAGCGAGCTGAAAGCGOGGACTGCGCCAGATGCTGAGGAAACACAAT 
495 WA P YO T E E N: Q E Y h D G $ EL O САО ТА P.O OD А E E T Q 
162 TCTGGGATAAATTGTATGAAAGATATGGACTGTGAATAGGATTTTGAAATAAATTTTACAATATCCATGTTAGGGTGAAATGTTTTGGGT 
525 FWDEKLYERYGLs2535 

171 TAAAATTACAATAATTAAATATTGATTTGTAATTTTAATGATATTGGAATTAAACTTAAATATTATTTAATTAATTACAGACTAAAAAAA 
180 AAAAAAAAAAAA 1812 
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ПІ 000000 ӘСІП epNAD D D D] D D] D UI U UE U D] C] D] О GenBank [] 00 EF580101T] 
Nucleotide sequence of the cDNA for SeC1 and its deduced amino acid sequenced] GenBank" accession number is ЕЕЅ801010 
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ППППППППППППП v 00000 D The translation initiation codon АТС and stop codon TGA are double underlined. The potential 


polyadenylation signal sequence is indicated in boxes. Six cysteine residues are shaded. Three putative N-glycosylation sites are underlined. 











0100000000 0 0M EDAH DG[-C-L- 
О YTF[B LIVT[H ОМ ПУШ LIVFYW[I-H PORO 
0000 000000000000000 100 
ПППППППППППП зе 0000000 
bbb redes EE SED АШ ДҮ ЕНУ ЛЫ МАДА УП 
" FGGdpknllfGesAG" |] 1000000000 
" ИМІХУІМУҮРІППППППППППхППП 
ПППППОППППППППППППППП 
ПППППППППППППППППЦПП se 
ППВППППППЦПИППППППППП e коа 
000 ыр 5.310 
ПППППППППППППППППППП 
ПП 56 ~ 64 кра 000 4.7~6.50 0000 





ППППППППППП ПП Зашоћ and НовокамаП 
19950 00 OU. D] D] B. DU] DE] EE D. U. HU. 7I 7E 7. UU 
ППППШПИППППППППППЦППППВПШП 
ПШПШ ПШ Miller et а! 11999] 0000000 
ШШШШПШППШШПШППППШШПШППППШП 
20030 0000000000 0 00 Ser203[] 
Glu335 O0 Hiss48 O 0 000000000 
П Delroisse et al .[] 200500 0000 4-500000 
uU m с 0 О0 06006 00000 l 
ПППППМППППИПППППППППППВП 
ПППППППШППППППЦППППППВПШП 
ПППППППЦППППППППЕППЦПП His- 
Ххх-Сі-ТеП HXEUTI 0 00000000000 


70 





0 0000000000000 ebpNAD D D (D U D U D U LU 


685 





ЕЕ580101 
АВЕ01157 
АВ042338 
ABL56242 
ABL98071 
AAC36245 
EAT45542 
CAH60164 
ААВ01142 


Consensus 


ЕЕ580101 
АВЕ01157 
ABQ42338 
ABL96242 
ABL98071 
AAC36245 
EAT45542 
САН60164 
ЛАВ01142 


Consensus 


EF580101 
АВЕ01157 
ABQ42338 
ABL"6242 
ABL^58071 
AAC36245 
EAT45542 
CAH60164 
AAB01142 


SVIHIV LLAVLSAPALAVQVRVS 


МБЕЗРТУТМ. Lol ТУМ5Р5 
„МБЕЗРТУТМ) IRIVNS 3PSÓK. АЕҮ 
МЕВРЕМКТ LKOISVEGI.GFYA 
MFKLIALVSLTVSFCWC QDVSRPIIT 





EFGPKSYQNDIFMNVG.RVGEE 
EFGPKCYQNDLFMNTG. I VGE] 
ÉFGNNCLQYDLFIDKGKRSGD 
AFGNIAPQIDTSLTKT.YTGDEN 
AEGNIAPQIDTSLTKT.YTGDE 
EFGPMAAQFDVISKFS..GG5| 
ÉHGESCAALSPLSEYS..G.SEl 
SEGNKCYSKDLLENLP . AQGS. 
YPRAKPMQKHFVLSIV..EGSE 


ово 


Іі ні) ж) око ту, 


Consensus q q 5 аі ава 


EF580101 
АВЕ01157 
АВО42338 
ABL96242 
ABL98071 
AAC36245 
EAT45542 
CAH60164 
AAB01142 


ТСРМА. QAVEPRERALADARAWDF . IR .DDKDLYDFEKKOPMESTVGVPVTVAMFEAFKGGIDVNETVVNËKKEGDNEFF 
ТЗРЙА . QAVEPRERALALARSLGF . YSEDDKËELYEFEKNOPKESIVCIPVAPTFSEAFRGGLEINETVVNEKKEGDNERF 

DGL. HT DNVTÉVYEFDKVOPAESLVOIKAAVTYSEHERPNVEVYESVTDEKOFGNNERF 
> EADNVDEVLEFINTVMAKELVEATEIVNSFDSLVADQNNFESVVVEKEEPGVEAV 


VGYWA . QSYRPRERGFADARS| 
ISKWA. VOKËPLTCÄKALASHLGC 
ISKWA.AQKEPLTCAKALAS нс. EADNVDEVLEFDINTVTAKELVEATE IVNSFDSLVADONN FFSVVVEKEFPGVEAV 
MNPWASVSGEPRKKAYEDCELLGK . KTTDPVEIVKEDRTVDTMKLIEHQGELOIQELQKKCLS . AEVPGVDDK . БРМРЕМ 
LNPWG . FOYNVREMAHSTADAFG . . YPHDSAELARLBRYTPIADFIDLOQRTITDIPIPRGFKPFEYVPSAEPVNSPEPTE 
LNGEÀ...RGIPDTSKOLAAALGM.QTTNEKEIFERDSVLPVDKLLOISEEVANIWG....LKKVYAPVVDGE...... F 
FCEWA . .NEPSGRWAYRLACOLGYSGSENEKBVFRYLQKAPASEMAAQGITLVSQEERRQY VLEPETPVVEPY ITR . DCV 








Consensus 


EF580101 
АВЕ01157 
АВО42 338 
ABL9"6242 
ABL98071 
AAC36245 
EAT45542 
САН60164 
AAB01142 


EF580101 
ABE01157 
ABQ42338 
ABL96242 
ABL98071 
AAC36245 
EAT45542 
CAH60164 
AAB01142 
Consensu 


EF580101 
АВЕ01157 
км2 338 





EAT4 5542 SIT...NIPISPILPSNPANVVRORMVI 14 SOTALI РРУО. DMTYLDI| DNLVVTKNPNOAR 
САН60164 ктк. LSP.ELKTGSLEEISVKRFVK] Ves . DGP) 15.КЕЕТНЕТО ITVGVNPEPER 
AABO1142 YHI. .LAN, KVDKSSMEYOTIORLVGN с РОТ G. .PTIWEALDEKGPOMCLN QLEFIVLPESKO 
Consensus w fa p w q 


EF580101 
ABE01157 
АВ042338 
ABL96242 
ABL98071 
AAC36245 
EAT45542 
САН60164 
AAB01142 


Consensus 


EF580101 
ABE01157 
ABQ42338 
ABL96242 
ABL98071 
AAC36245 
EAT45542 
САН60164 
ААВ01142 





EF580101[] Carboxylesterasd] Spodoptera етапа | AABO1142[] Alpha-esterasd] Drosophila melanogaster 1 
AAC36245[] Carboxylesterasd] Anisopteromalus calandrae[ [| ABEO1157[] Carboxylesterasd] Spodoptera litura Ll 


EATA45542[] Carboxylesterasd] Aedes aegypti ПП *«(] Gly105-106[] # 10 #20 #30 Ser186[] Clu319 апа His443[] conserved catalytic triad. 


FYGDMVDAVSNGVHEGVEET 
FYGDMLDAVSNGVHEGVERT 
FYGDMVNAVSKNVHEGVDIMT 
LTEPLLDFLTSGRTAEIPIMI 
LTEPLLOFLTSGRTAEIPIMI 
PFSREVAVEQA.. .AHVPYLI| 
FTORPI EVLLSGAYNHVPMMI 
LTDEPIAIIKSGDYNHVPMI 
LPRCHREMLPEAWGNDLPLTI 


JILAMGDLEATKKVLEMAKTEPEMEVNKSEAFYL PLKEQDKIGKEIRNFYÉEND 
IIFGDLEVTKKLLESARAFPESEISKQLAFTVPLNQOLKMGREFRKFYEKD 
IGVAIFGOINSSLEQARSEPQFEVSYPMSLNLPVDDQOLELGMKIRDYYÉKN 
LOTFIPSDLNIEKDSDESLAIAENLKGLYXETS 
ISTTTIELETNLRPSD.... ... LOMEIPSDLNIEKDSDESLAIAENLKRLYETS 
YNDHEEGSTLLYKIFEND.DFESKNLREEEFIHPNFAETLK...RKKISLEDLKRMYEKN 
EMVREHLLDSTVWNEFTRNPQFEVPHFWNIPANTPESNAVSQAFRNFYWOD 
IVEMMRKNETPGMPN..DFEGFVHPTVAKRGS..ITSKNVAKKIRNFYYGG 
FSYOSTLHDEEHMLS...AFEVLIPREIREKSTQSHLKDLLRQFKVDNEDD 


















Consensus е 


QVNIPDDWDKLMNFFSMOME IHSSMKWVKYCAQAK . KHKLYTKESCKSERNV IAVLRGOAEMLGNROVTC] 
QVNIPNDWDKWMNFVSMOMEGY PTMQWVRHCAKAK . KHKLYVMKFSCKSKRNMIAVLRGLTEMLGDRQVTS| 





QISIPDDWEGLSRYYGMDIESFPTVWWIRLIARTN.KNKAYIMKFTVKSELNKAAHMMGLADILGDRQVV. 
DTEE.NKAEGLNRLHSDLLENININRYIKYLVQNS.NOPIYFEKEDYVGQEN....FAHKSFFDTELKYAL 
DTTEE.NKAEGLNRLHSDLLENININRYIKYLVQNS .NOPIYFBKEDYVGQEN....FAHKSFFDTELKYA 
KKISKETTGKFIDLFSÜDMYFIOGIHQVARVQAERN .SAPTYMBOFTYDQGPN. ...FSKGMFSIDE. PGS 


RTLGPDVMVEWTQFHTDOOFTIYAVDKAVVLTAERS . TOPTEYBEKESFEGDLN....LIKRVLLLTDLPGA 
PNSE.NNLDNFYLIHTDTYEFLRDIIFAIROHAITA,.KFPIYIMBRMSVETKLN....VFKRIGNIKA.PGVC 


































ATRGRMEFNECLHILSVKHEWHGIHRTVLARLSHAPATPTYIEREDVDSPHFN.. . HFROVMCGKHVRGVS 
s y һа yl 
# 
NPK,...LMP.KVDTASSTFEMMERL: IP.DDS..LGA| YT.LENQEYLDIBSELKAGTAPDAEE 
NPK. . LMKLKVDTASEEFKLIERVAT| IP.DDS..LGV| YT.LENQEYLDIBNELKAGTAPDAEE 









55У, 
KND. ] 
KND. | |  FOKEVDDPSPOOVKMRERMVR | 
SMKFOETLNMEP T DKKS PHERVMEOMVI 


IP.DAS..LGVHEKPYS.LEKODYLDI 
'P.EENHYLPTHBLPVT.NDTLYYLN ELNLHONPDEDI 
P.EENHYLPTKEBLPVT .NDTLYYLN IELNLLONPDEEI 
IP.APTELLPVHBLPMNDGTVLRYENIBEELRMEKVLNIEE 


.HMP.TFDMTTTPFLY IDRVC R 






TOFWDKLYERYGL.. 
TOFWDKLYEKYVL,.... 
IKFWEDTLTEFGQRLYLDEDEDS VNSSRSALI PODKLE SAL ILLLF ЕЕСОЕ ТЕД. 
MKFWEDLYSKHFK.IWEHAKINTIEPPRKLVYPDNEATEEQASIDDGQPS SLEKRDVE 
MKFWEDLYSKHFK.IWEHTKINTIELPRKLIYPDNEVTEEQASIDDGOPSLEEKVVE 
КҺҮШДКІЛСНВЕКУ....................»......»....................... 
INLWRDLEERYANDPFFYPYS.. 
MKEWTDIYNSNPLFTQ....... 
NWIWDRLYNKNDLF.......... 









PKDVVRASDPPEDDLPKN IGVNKEVNF 
PKDVVRASDPPEDDLPKNIGVNKFEVNFYE; 














02 0000 5еСсППППППППППППППППП 


Fig. 2 Alignment of the carboxylesterases from known insects. 
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Fig. 3 Dendrogram shows the relationship among carboxylesterases from known insects 
ПППППППППППППППППП Carboxylesterases from Lepidoptera formed a closer groug] in box[]. 
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